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@ Electrlcaf connector. 

® An ©lectricai connector apparatus has a connec- 
tor socket (100) and a connector plug (200) which 
can co-operate 90 that electrical contacts (10) of the 
connector socket (100> engage respective eiectricaJ 
contacts (29) of the plug (200) and the connector 
socket (110) and the connector plug (200) are kept 
in engagement with each other by magnetic force 
(12, 31). whereby when unintentlonai tension is ap- 
<N plied to a cord coupled to the plug (100), the cord 
^ will not be broken since the connector socket (100) 
^and the connect^' plug (200) can be easily dis- 
O engaged from eadi other. 
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ELECTRICAL CONNECTOfl 



The Inverrtton relates generally to an atectrical 
connector and partlcularfy though not axdustvely to 
an etectrtcal connectar for oKi^ng headphones to 
audio equipment 

Varicua electrical connectors have been pro- 
posed to fnterconnect audio equipment As Is dt9- 
closed in greater detail, for example, in Japanese 
Putrftshed Utility Modef Apf^cation No. 60-29833. 
usually the connector Is {brmed with a connector 
plug which can be inserted Into a connedDr sodcat 
dack). When the connectOT pfug is inserted into the 
coonector socket the connector pkxg ts held by 
spring members ot contacts of the connector sock- 
et 

In such a conventional connector, vvben un- 
intentional tension is applied in the axial direction 
of the coni^ the connector plug Is pulled out of the 
connector socket If, however, the tension Is ap- 
pnsd tn a direction pefpendicular to the axial dlrec- 
tkBi of the cofd and the connector plug, the con- 
nector plug wlii not be puOed out of the connector 
socket fin this case ^^e cord may be brcJcen or the 
user's head may be injured by a headphone at- 
tached to the cord. 

According to cne a^}ect of the invention there 
Is provided an electrlcaT connector compHsing a 
connector socket and a mating connector plug 
comprising: 

a) a pluraGty of first Signal tennlnais mounted 
in one of the pfug and ^ socket; end 

b) a plurality of second signal tsnminaJs to 
co-operate with the first signal terminate and moun- 
ted in the other of the plug and the socket and 
characterised by magnetic means for coupling the 
pkjg to the socket In such a manner that Ihe 
plurality of first signal tsnmlnals and the plurality cf 
second signal temnlnals contact one anotfier. 

In such a connector the connector plug can 
easily be removed from the connector socket when 
an unintsnticnai tension la applied to a cord, if the 
cord ts a headphone cord it wiR not be broken and 
iniury to the user from the headphone wilt be 
avoided 

In (he preierred embodiment ^ ptug com- 
prises a first housing having a first contact face and 
a convex or a concave portion formed on the first 
contact face. A piura&ty of leads are accommo- 
dated in the first housing 3nd a pIuraEty of the first 
tennlnals, e^ connected to one end to a separate 
one of the plurality of leads, are accommodated In 
the first housing and e:q}Osed to the outside at their 
other ends at one of the convex and concave 
portions. A pair of metal platss are located at 
opposite skies of one of the convex and concave 
portions. 



The socket comprises a second housing hav- 
ing a second contact face and a co-operating con- 
vex or concave portion fomwd on the second con- 
tact face. A plurality of second terminals are ac- 

s commodatsd in the second housing and each Is 
exposed at one end to the outside at the other of 
the ooTwex and concave portions. A pair of metal 
platss are kx:atsd at opposite sides of the other of 
the convex and concave portions on the second 

TO contact face and magnetic means contact the pair 
of metal plates. 

According to another aspect of the ^nvention 
there is provkled an elsctncal connector charac- 
terised by: 

15 a) a plug Including a first housing having a 

first contact face and a first mating portion fanned 
on the first contact face, a plurality of electrical 
leads, a pluraSty of fcrst terminals which are con- 
nected each at one end to a respective one of the 

20 piuraQty of electrical leads, wherein the terminals 
are accommodated In the trst housing and ex- 
posed to tha- outside of the first hoLsing at their 
other ends at the first mating portion, and first 
magnetic coupBng mearts located at opposite sides 

26 of the first mating portion; and 

b) a socket including a second housing hav^ 
ing a second contact face and a second mating 
portion formed on the second contact face, a plu- 
rality of second terminals accommodated in the 

30 second housing and each exposed at one end to 
the outside of the second housing at the second 
mating portion, and second magnetic coupling 
means located at opposite sides of the second 
mating portion on the second contact face. 

35 The invention la dlagrammaHcally illustrated by 
way of example In the accompanying drawings, in 
whlch^ 

Rgures lA - IE show a connectar socket of 
an eiectrtcal connector accorcflng to the invention, 

40 wherein Bgufe 1A is a plan ^ew. Figure IB is a 
bottom view. Figure 1C Is a right side view, Hgure 
ID is a crose-secllonal view, with portions tn eleva- 
tion, taken gener^ty on line a -a' of Rgurs lA aiui 
Rgure 1 E Is a cross-sectionarvtew. with^ portions in 

4s elevation, taken generally on line b of Rgure 
lA; 

PiguFes 2A - 2E shows a connector plug of 
an electrical connector according to the invention, 
wherein Rgure 2A is a plan view, Figure 2B is a 
60 front view. Figure 2C is a bottom view, Figure 2D is 
a OTJss-sectional view, with portions in elevation, 
taken generally on I&ie c -c' of Figure 2A and 
Rgure 2E la a cross-secttonafview, with porttons In 
etavatton, taken generally on Dns d -d' of Rgure 
2A; 
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Figures 3 and 4 are vertical sectional vtews, 
with portions in elevation, of an assembled elec- 
trical connector 

R^ura 5 shows an electrical connector of the 
Invention in use; and 

Rgures eA to 6£ are diagrams showing ex- 
amples of modlficafions of an etectrical connector 
accotdng to the Invention, 

Rsfening to the drawings and firstly to Figures 
1A to 1E. a connector socket 200 of an etectrical 
connector has a cup-shaped housing 1 formed with 
an end wall 1a and a cylindrical wall portion 1b. 
The housing Tcan bd made of. for example, ABS 
(acrylonitrlie-butadiene-styrene copolymer) resin. A 
rectangular-shaped concave recess 2 Is fdrnted tn 
the end wall la of this housing 1 at its centre. The 
concave recess 2 has four side walla 2a. 2b, 2c 
and 2d, each of which Is formed to have a pre- 
determined incflnallon. In this case, as shown in 
Rgure 1 E. the side wall 2d of the short side has an 
Inclination smaller than that of the other opposing 
side wall 2b. Three circular openings 3a, 3b, and 
3care formed through a bottom 2e of the concave 
recess 2 eionq Its longitudinal direction as sfiown (n 
Figure 1A A first pair of rectangular-shaped open- 
ings 4a, 4b ars aligned through the end waU la 
with the tong side wall 2a of ttte concave recess 2 
and are spaced ttierefrom as shown in Fcgure 1A 
Similarly, a second pair of rectangular-shaped 
openings 4c, 4d are aligned through the end wall 
la with theTong side wall 2c of the concave recess 
2~and are spaced therefrom as shown in Figure 1 A 
A pair of projecting tugs 5a. 5b, each having a 
circular opening are integrally formed with the cy- 
lindrical wall 1b of the housing 1 as shown in 
Rgure 1C. The lugs 5a, Sbcan be used to secure 
the housing i to a panel or housing of an acoustic 
appliance. As best shown in Ftgure 1 E, pr^ecting 
from the Inner face of the end wail la are a pair of 
rod-shaped protrusions 6a, 6b. They extend down- 
ward, as shown In Rgure 1 E 

A disc-shaped ltd 7 made of, for example. ABS 
resin, Is engaged into a stepped portion formed at 
the open end of the cup-shaped housir>g 1 as 
shown In Ftgure IB, 10 and IE Ctrcuto' openings 
8a, 8b are formed through the ltd 7 in alignment 
wTth the pair of protmalons 6b, 6b fonmed in the 
housing 1, as shown in Rgurs'lE'Wheft the lid 7 
is engaged into the stepped portton fbrmed at the 
open end of the housing 1, the protrusions 6a, Gb 
enter the openings 8^ 8b and heads of the groir^ 
slons 6a, 6b protruding beyond the Bd 7 are fia^ 
tened to tie larger than the diameters of the open- 
ings 8a. 8b. Thus, the ltd 7 Is effactlvely riveted to 
the housing 1. 

Circular openings 9a, ^ and 9c are fonned 
through the 5d 7 in aOgnmertt with the openings 3a 
to 3c formed through the concave recess 2 of the 



housing 1. As shown In Rgura IE sealed In the 
openings 9a to Sc are pins 10a to 10c made of, for 
esomple, brass plated with nickel and gold so as to 
prevent corrosion. The diameters of central por- 

5 tions of the pins 10a to 10c are selected to be 
larger than those ol me op^ngs 3a to 3c fomned 
through the housing 1 and those of the openings 
9a to 9c formed through the lid 7. Also, the pins 
10a to IQc have at their sides near the openings Za 

10 to 3c flanges which ere larger in diameter than the 
diameters of centre portions of the pins lOa to 10c, 
and the portions thereof aiB selected to be smaller 
than those of the openings 3a to 3c and 9a to dc. 
One end of each of the pins 10a to lOc is engag^ 

IS through the openings 3a to 3c of the housing 1, 
wNie the other ends thereof are engaged through 
the openings 9a to 9c of the lid 7. Springs 1la to 
11c are provided between the fi^es of the pins 
10a to 10c and the lid 7. whereby the pins lOa to 

20 10c are rssidentiy movable from the positions llhis* 
trated in Figure IE towards, the Bd 7. At the same 
time, the pins 10a to 10c are spring-biased towards 
the end waQ la of the housing 1 so as to be 
returned to the positions iliusfrated in Figure 1 E By 

28 way of example, one end ol each of the pins 10a. 
10b and lOc prctnides from the eftd wall la from 
the openings 3a. 3b and 3c formed through the 
housing 1. These pin ends serve, n»spectively, as 
the right audio signal contact, earth contact and left 

30 audio signal contact for a passenger entertEdnment 
system, for example, which ts to be understood as 
being connected to the pins lOa to 10c. although 
not shown. 

As Illustrated In Figure ID, magnets 1^ 12b 

35 are respectively located between the openings 4a, 
4b and 4c, 4d In a cavity in the housing formed 
between 5e md wall 1a of the housing 1 and the 
lid 7. Magnetic plates ite, 1^, made of iron plated 
with nickel, are mounted on opposite sides of the 

« magnet 12a. The upper end portions of the mag- 
netic plates 13a, 13b ara engaged In the openings 
4a, 4b and profrude from the upper surface of the 
housing i. Similady, magnetic plates 13c. ' 13d. 
made of iron plated with ntdcel, are mounted on 

45 opposite sides of the n^gnet 1 2b, The upper end 
portions of the magnetic plates l3c< Idd are en- 
gaged in the openings 4c. 4d and protrude from 
the upper surface of the housing 1. 

Rgure 2 illustrates a connector ptug 200 wNch, 

so together with the socket of Rgures 1 A to 1 E forms 
an electrical connector. 

Rsfenring to Rgures 2A to 2E there is provided 
a housing 21 having a terminal compartment por- 
tion 21a. In the shape of a a'muiar truncated cone. 

59 and a cylindrically-shaped cord compartment por- 
tion 21b. The housing 21 la nnade of, far exampie, 
ABS resin. A (Ssc-shaped id 22 is made of, for 
example, 'ABS rssin and a plurality of extensions 
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23 are termed around the outer penpheml portten 
of the ltd 22 as shown in Figure 2E These exten- 
sions are engaged with a plurality of grooves 24 
formed around the mouth of the temiind compart- 
ment portion 21a whereby the lid 22 js fixed to flie 
housing 21. At'^s centre of the Dd 22, there is 
fiarmed a convex portion 25 which can eiigage In 
the concave recess 2 formed at the centre of the 
end wadt la of the housing l. The convese portion 
25 Is form^i with four side walls 2Sa, 25b. 25c and 
25d, each having a predetemnined Indfnatton. As 
^i5*m In Rguros 2B and 2C. the angle of inclinar 
tlon of one short wide wail 25d Is selected to be 
smaller than that of the other or opposing side wall 
2Sb, Thus the ntating portions of Ihe plug aid the 
socket are each in the shape of a truncated pyr^ 
amid but wfth on© side of the pyramUi having a 
different angle of incfinafion to all of the other 
s^es. 

Three drcutar openings 26^ 26b and 26c are 
fbnmed through a bottom 25e oFthe convex portion 
25 along the longitudinal drectlon thereof. A base 
plats 27 is nnounted within the terminal compart- 
ment portion 21a, and circular openings 2aa. 2a 
and 28^ are formed through the base plate 27 In 
allgnmarit wltti the openings 28^ to 260 formed 
through the lid 22. 

A set of terminals 2^ 2^ and 29c are each 
made of, for eocample, brass plated with niclcei and 
gold so as to prevent corroslQn. The ternihials 29a 
Id 29c each have central portion which is larger tn 
diameter than the inner diameters of the openings 
26ato26cand2^to26canddnd portions near 
the'lid 22"and the base plSe 27 which are smaller 
In diameter than the inner dianneters of the open- 
ings 26a to ^c and 28a to 28c. One end of each 
of the terminals 29a to fflc is engaged tn a respec- 
tive one of the openlng3~2aa to 28c of the base 
ptate 27 to Its outside. In Ihfe casefthe tennlnBls 
29a, 29b and 29c are used as a right audio signal 
contact an esth contact end a left audio signal 
contact; respectively. 

Alongstda and radially outward from ^ long 
side portions 25a, 2^of the convex portion 25 of 
the Sd 22. there'ere fomried drcdar openings 30a 
end 3Cb, respectively, as shown in Figures 2C and 
2D. These openings 3Qa artd 3C^ are arranged to 
be stepped and the lower portions thereof, as view- 
ed In Figure 2D, are made larger in diameter. Into 
tiie openings 30a and 30b. there are Inserted 
stepped-shaped plates 31 a^ I3b formed to cor- 
respond In shape to the openings ^a and 30b. 
The piatss 31a, 31b are each made ofTfor exam- 
ple, iron whlchls plated w«h nickeL The portions of 
the piatss 3ta, 31b which pratnjde to the upper 
surlace eide of theld 22, as viewed tn Figure 20, 
are spread out so as to be targsr than the Inner 
diameters of the openings Sto, 30b, thereby secur- 



■ . ing the piate? 31a and 3lb to the lid 22. 

The connector plug 2D0 further Includes a 
bushing 32 made of, for example, vinyl chloride, a 
cord 33 and a cord support member 34. Separate 

g lead wires 33a, 33b and 33c ted from the cord 33 
are sddered.'respectively. to the terminals 29a to 
2gc that protrude from the base plate 27. To the 
other end of the cord 33. there is connected, for 
' example, a headphone (not shown). 

10 ' tn this embocBment the connector socket 100 
and the connector plug 22 are fomned as descnlied 
above, in operation, when the connector plug 200 
is coupled to the connector socket 100, as shown 
in Rgures 3 and 4. the concave recess 2 formed at 

T6 the centre of the end waQ la of the housing 1 of 
the connector socket 100 reciivos the convex por* 
tion 25 fbmwd at the centre of the lid 22 of the 
connector plug 200. 

In tills case, as shown tn Figure 3. the plates 

so 31a. 31b fixed to the Dd 22 of the connector plug 
200 respectrveiy contact tha upper end portions of 
the magnetic plates 13a. I3b. iac and 13d protrud- 
ing from the end wall la of the housing 1 of the 
connector socket tOO so that the connector plug 

2s 200 is held in the engaged stats with the connector 
socket 100 by magnetic torce. 

Further, in this case, as shown in Rgure 4, the 
pins 10a to 10c extend to the concave recess 2 of 
the housing l~of the connector socket 100 and 

30 contact the terminate to 28c. respscthifeiy. pro- 
vided at the surface of iie Bd 22 of the connector' 
plug 200 so that conducive connections between 
them are established, t^n connection of the parts 
100 and 200 as above described, the pins lOa to 

35 10c are torced back Into the housing i and are 
unged against the terminals 2^ to 29c by the 
forces of ffi& springs 11a to 11c and contact there- 
with positively. 

In accordance with this embodiment as de- 

40 scn'bed hereinabove, when the connector plug 200 
Is coupled to the connector socket 100. they are 
kept in contact vrtth eacli other hY magnetic force 
so that the connector plug 200 can easily be re- 
moved from the connector socket 100 il uninton- 

4& bonal tonslan la applied to the coni 33. In addition, 
accorcflng to thia embodiment since the side walls 
^ to 2d of the concave recess 2 of the connector 
socket "OO and the side walls 2Sa to 2^ of the 
convex portion 25 of the connector plug "200 are 

so formed to have the predetermined tndlnaltons, the 
connector plug 200 can easily be removed from 
the connector socket 100 by tension applied in the 
axial direction of the cotd 33. Further, since the 
connector plug 200 has the cord compartment por* 

59 tion 21b extend&ig tn the axial dractton of the cord 
33, by lever action the connector pUjg 200 Is dis- 
engaged tmm the connector socket IQO even If 
only a sQght tenSton la applied In a dirsi^on per- 
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pendtcular to ttie axial direction of the cord 33. 
Thus iJie connector plug 200 can easily be re- 
movsd from the connecter socket 100 regardless 
of the direction rn which the tension is applied. 
Therefore there is no risk of the cord 33 being 
tjfoken end also a user wearing a headphone con* 
nected to the cord wiit not have hia head injured. 

Further, according to this embodiment, since 
one side wait 2d of the short ^de of the concave 
portion 2 of the connector socket 100 has an 
IncSnation smaJler thsn that of the o^er side wall 
2b and one side wail 25d of the short side of the 
convex portion 25 of the connector plug 200 has an 
inclination smaller than that of the other side wall 
2Sb in correspondence therewith, the direction in 
which the connector piug 200 is coupled to the 
connactor socket 100 is uniformly determined. 
Thus, the left and right audio signals are prevented 
fnsm being supplied to the headphone in the re- 
verse order. 

Furthermore sines the connector plug 200 is 
coupled to the connector socket 100 vnthout frtc- 
tfon, unlike a conventional socket system, there is 
then the advantage that the connector ptug 200 can 
be coupled to and/or removed from the connector 
sodcet too with ease. 

Tile connector is suitable for use in a pas- 
senger entertainnr^ent system, as for example, 
shown in figure 5, where connector eockets 100 
are provided at each of the passenger seats of a 
passenger vehk:le such as an aircraft, train or bus 
and can eastiy be connected with connector plugs 
200 connected to headphones 50. In Rgure 5. 
reference 51 designates a display apparatus end 
52 a control panel. 

In the at)ove-mentioned embodimem. the posi- 
tions of the pins 10a to 10c and the magnetic 
plates 13a to I3d of the connector socket 100 and 
the posttlons of Ihe tenminals 29a to 29d and the 
plates 31a to 31b of (he connector plug 200 may 
be naverMd. respectively. Further, Ihe number at 
the pins and termtnala are not limttad to sets of 
three but can be selected to be any desired num- 
ber. 

In the above embodiment as shown In Figures 
6A and 68, the piatee 31 a and 31bprovrded at the 
connector plug 200. can be replaced by a pair of 
magnets 41 gripped by magnetic plates 42a, 4^. 
and having opposite magnetic polarity to the mag- 
nets 1^ and 12b. Further, as shown in Rguie 6C, 
a strong magnet 43 such as ainico (aluminium 
ntetel-cobatt alloy) may directty be used in the 
connector socket 100. In this case, as shown in 
Figure 6D, a similar n%agnet 44 may be provided in 
the connector ptug 200. According to the examples 
shown In Rgures BC and 80, the magnefk: flux 
extends to a greater dstance from the ptug 100 
and the socket 200 so that the attractive force acts 



from a greater distance. Magnets such as fenrite, 
samarium and cobaft may be utiSsed simtfarly al- 
though the magnetic coupling force is slightly 
weakened, 

5 When the connector apparatus employs a 
magnet constmcted as shown in Figure SO, a re- 
verse connection Is also prevented by choosing the 
polarities of the magnets 43a. 43b and 44a. 44b of 
the connector sockeft 100 and the connector piug 

TO 200 as shown in Rgure 6E to be opposite. An 
attempt Incorrectly to mate the plug 100 with the 
socket 200 will be repelled by the force of the 
magnets. 

Further, unlike the above-mentioned emisodi- 
TS mant the electaical connector can bQ formad to 
use the magnet portion as the electrods portksn 
and vice versa. 

Furthermore, while an electrical connector is 
descnlsed above used for a headphone, the inven- 
20 tion is not limited to such an applfcation but can be 
used as a connector for other uses such as outdoor 
audio equipment e.g. portable tape players. 



25 Claims 

1. An electrical connector comprising a con- 
nector socket (100) and a mating connector plug 
(200) comprising: 

30 a) a plurality of first signal terminals (10a, 10b, 
10c) mounted in one of the plug (200) and tt^ 
socket (100): and 

b) a plurality of second signal temilnals (29a, 29b, 
2dc) to co-operate with the first signal terminals 
35 and mounted In the other of the phjg (200) and the 
socket (100): and 

characterised by magnetic means (12a. I2b, 31e. 
31b) for coupPing the plug (200) to the socket 
(100) En such a manner that the plurality of first 
40 Signal temtinals and the plurality of second signal 
temnlnals contact one another. 

2. An electrical connector according to claim 1 , 
wherein the ptug (200) Includes a contact face 
having a conv^ pcitlon (25) and the socket (100) 

46 fndudea a contact face having a concave recess 
(2) which Is shaped to mate with the convex portkm 
of the ptug. 

3. An electrical connector according to daim 1, 
wherein the plug includes a contact face having a 

50 concave portion and the socket Indudee a contact 
face having a convex portion which Is shaped to 
mate with the concave portion of the plug. 

4. An etectrical connector according to daim 2 
to daim 3, wherein the plurality of first signal 

ss temninaJs are provided In one of the convex portion 
(25) and the concave recess (2) and the plurality of 
second signal terminals are provkied In the other of 
the convex portion and the concave recess. 
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5. An electrical oonnector acccsrtjing to daitn 1. 
wherein the magnetfc means ccmprises a first 
magnet (12^ mounted in one of the phig and the 
socket find megnatlc mafartal (2Ba: 41) mounted in 
the other of the plug and the sodest. the first 
magriet and the maQnatic malarial tjeing mounted 
in such 8 way that when the plug and socket are 
mated, the first magnet and the magnetic material 
are magnetically coupfed to each other thereby to 
fficert an attrsctiva. magnetic force on one another. 

6. An electrical connector according to claim S, 
wherein the magneUc material is a second magnet 
(41) anranged so that Its magnetic poies mate with 
the opposite magnetic poles of the first magnet 
(1^ when the plug and socket are mated. 

7. An electrical connector accordng to any one 
of claims 2 to 4, wherein the magnetic means 
comprises a pair of magnets (1^ 1^ which are 
located at opposite sides of one of tiie convex 
portion and the concave recess and a pair of 
ferrous metal plates f3la. aib) which are located at 
oppoato sides of the other of the convex portion 
and the concave recess. 

a An electrical connector according to any one 
of dainFie 1 to 7, wherein one of the plurafity of first 
and second signal tenmlnals are pin^shaped termi- 
nals (10a, 10b. 10c) and further Including springs 
(11a, 11 11^ for resiiientty sifljporting the tenml- 
nals. 

9. An electrical connector accratiing to any one 
of dalms 1 to 8, when^ the plug (200> is con- 
nected at its free end to a headptone (50). 

10. An electrical connector according to claim 
9, wherein the headphone (50) is a stereo head- 
phone and a plurality of first signal tennlnals and 
said pluraBty of second signal terminals Indude left 
and rigtrt terminals for stereo and an earth terming, 
respecth^ely. 

11 . An eiectrfcal connector characterised by: 

a) a plug (200) indudlng a first housing (21) 
having a first contact face and a first mafing porticn 
(25) formed on the first contact face, a phirallty of 
electrical lesis 03a. 33b, 33c), a plurafity of first 
terminals (31a. 3lbr3lc)"which ae connected each 
at ono end to a respective one of the plurafity of 
electrical leads, wherein the terminals are accom* 
modaled in the first housing and exposed to the 
outskSe of the first housing at their other ends at 
the first mating portion, and ffrst magnetic coupling 
means (31e. 3lb) located at opposite sides of the 
first mating portion; and 

b) a socket (100) including a second housing 
(1) having a second contact face and a second 
nnatlrg (2) portion formed on Ihe second oontsct 
face, a plurality of second terminals (10^ 10b, 
10c) accommodated in the second housing (1) and 
each exposed st one end to the outside of the 
second housing at the secorid mating portion, and 



second magnetic coupling means (12a, i^ lo- 
cated at opposite sides of tt^e second mating por- 
tion (2> on (he second cbntact face. 

12. An electrical connector according to daim 
s 11, wherein said first and second mating portions 

are convex sod concave shaped, respectively. 

13. An electrical connector according to daim 
11. wherein said first snd second mating portions 
are concave and convex shaped, respecth^. 

10 14. An etsctrical connector according to claim 
11, wherein the first and second mating portions 
are each in the shape of a tnBicated pyramid but 
with or^ side of the pyramid having a different 
angle d inclination than all of the other sides. 

IS 15. An electrical connector according to daim 
11. wherein the plug (200) is connected at Its free 
end to a headphone (50). 

16. An electric^ connector according to claim 
15, wherein the headphone (50) ts a stereo head- 

20 phone and the pluralHy of first and second termt- 
nais each Include left and right terminals for stereo 
and an earth terminal 

17. An electrical connector according to daim 
11. wherein the first hou^ (21) has a cylindrical 

2S cord accommodating section (21b) In which the 
pluraBty of electrical leads are accommodated. 

ia An electrical connector according to daim 
11, further including springs (11a. 11b, 11c) ac- 
commodated in the second housng (21) and 

30 wherein the plur^ of Second tennlnals (lOa, 10b, 
10c) are restrained for rimrted, sliding movement 
within the second housing (100) and are biased by 
the springs to extend their one ends as far out of 
the second housing as possible. 

ss 19. An electrical connector according to daim 
18. wherein said plurality of first and second termi- 
nals are each arranged In an bn line fashion. 
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